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Description 

BACKGROUND OF THE INVENTION 
5 FIELD OF THE INVENTION 

The present invention relates to a method of manufacturing glass yams, and, more particularly, to a method 
of manufacturf ng a plurality of glass yarns at one time from a plurality of strands formed by separately gathering 
a large number of glass filaments drawn from a multi-hole bushing. 

10 

DESCRIPTION OF THE PRIOR ART 

In manufacturing glass fiber, molten glass is drawn at high speed through a large number of orifices formed 
on the bottom of a bushing so as to form a large number of filaments. After sizing agents are applied to the 
is filaments, they are gathered into a strand by being passed through a gathering roller. The strand is then wound 
into a cake by a winder while being traversed by a traverse motion. The glass fiber which has been formed into 
the cake is utilized mainly in the forms of glass roving or chopped strand and glass yarn. To manufacture glass 
roving, the cake is dried by applying heat for a predetermined period of time. The winding tube Is then pulled 
out from the cake, and the strand is drawn out from inside the cake (this being generally called the internal 
20 drawing method). Subsequently, a predetermined number (generally, 10 to 30) of such strands are gathered 
in parallel so as to form a roving, and the thus-formed roving is wound by a winder. The chopped strand is formed 
by cutting the roving with a cutter. The thus-formed glass roving or chopped strand is used as a reinforcing 
material for a fiber glass reinforced plastic or a fiber glass reinforced thermoplastic In manufacturing a glass 
yarn, the cake is air dried for a predetermined period of time, and is rewound by drawing out the strand from 
25 outside the cake (this being generally called the external drawing method) by means of rewinder. The drawn 
strand is twisted to form a glass yam. The thus-formed glass yam Is wound on a bobbin so that it can be used 
as a material for glass fabric. 

The efficiency of producing glass fiber is determined by the weight of glass fiber that can be drawn from a 
bushing per unit of time (generally this is referred to as one spindle amount), and attempts have therefore been 
30 made to increase this one spindle amount by providing a multi-hole bushing. The multi-hole bushing produces 
a thick strand, and the thick strand raises problems in terms of resin impregnation or surface smoothness when 
it Is used to form a roving which Is used as a fiber reinforcing material. These problems, however, can be solved 
by the division of one strand into several smaller strands and the winding of these smaller strands together on 
one winding tube. More specifically, in manufacturing a glass roving, a strand is dried in a state wherein it is 
35 divided into a plurality of smaller strands, and is drawn out from inside the cake as a bundle of smaller strands 
to be supplied to a roving winder or cutter, ensuring that solutions can be found to the problems of resin impre- 
gnation and surface smoothness of a product which may arise when the roving is used as a material of fiber 
reinforced plastic or fiber reinforced thermoplastic. 

On the other hand, the strand which Is used to form a glass yarn is formed by filaments each of which gen- 
40 erally has a diameter of 5 u to 10 u. Sizing agents which are mainly composed of a starch type substance are 
coated on the filaments to gather them into a strand, and the cake formed is air dried. As a result, the resulting 
strand exhibits poor integrity when compared with a strand which is used to form a roving, and therefore readily 
becomes fluffy. Further, since the strand which is used to form a glass yam must be rewound and drawn out 
from outside the cake by a rewinder while the cake is being turned around, the strand tends to get even more 
45 fluffy, so the conditions of the rewinding process have a great influence on the quality of a product Applications 
of glass yarn include fields which demand high quality, such as use as glass cloth for printed circuit boards. 
Hence it Is known to those skilled in the art that methods that can be used to form a glass roving cannot be 
applied to the manufacture of a glass yarn as they are. 

In manufacturing a glass yarn, one way of increasing the spindle amount is to increase the filament drawing 
so speed. However, there is a limit to the extent to which drawing speed can be increased and it is impossible to 
double it so as to be able to double the production amount owing to the occurrence of filament breakage. The 
other way consists in the method of forming divided strands with a multi-hole bushing, as in the case of the 
manufacture of a roving. In this method, divided strands are wound on a plurality of winding tubes aligned in 
the longitudinal direction of one collet For example, if a bushing having 600 holes is used, the filaments formed 
55 are divided into three blocks to form three strands with each block consisting of 200 filaments, and the three 
strands are respectively wound on the three winding tubes mounted separately on one collet This method 
therefore produces three cakes on three individual winding tubes with each cake formed from one strand. 
The above-described known method of manufacturing glass yarns using a multi-hole bushing uses a large 
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number of winding tubes longitudinally aligned, and therefore requires a collet which is as long as one meter 
or more. In consequence, this method is not safe In high speed operations and involves a troublesome operation 
of pulling cakes out from the collet Further, since the relative positional relationship between the collet and 
the bushing varies greatly at the two ends of the collet, strand quality ts adversely affected. As a result, the the 
5 number of strands that can be wound in this way is limited to three, and no significant Increase in productivity 
can be expected. 

Accordingly, it has been proposed to wind a plurality of strands on one winding tube as one cake, as in the 
manufacture of a glass roving, to rewind the plurality of strands from the cake, and to twist each of the rewound 
strands and wind it on a bobbin. However, this proposal has not been put Into practical use because of problems 
10 Involving the generation of fluffs during rewinding and the occurrence of filament breakage, as well as the dif- 
ficulty of pulling out a strand end which is attributable to the winding of a plurality of strands into one cake. 

SUMMARY OF THE INVENTION 

15 An object of this invention is to provide a method of manufacturing glass yams which is capable of solving 
the problems of the prior art. 

To this end, the present invention provides a method of manufacturing glass yams which includes the steps 
of : forming a large number of glass filaments by drawing molten glass through a large number of orifices formed 
on the bottom of a bushing ; forming a plurality of strands by separately gathering the large number of glass 

20 filaments, after sizing agents have been applied thereto, with a plurality of gathering rollers aligned in such a 
manner that they are separated from each other by a predetermined gap ; winding the plurality of strands on 
one winding tube mounted on a collet while traversing the strands by one traverse motion and thereby forming 
one cake ; drawing out the ends of the plurality of strands from the outer periphery of the cake and rewinding 
the cake in the state wherein the strands are separated from each other by a rewinder after the cake has been 

25 air dried ; and winding each of the strands as a glass yam on a bobbin while twisting It, wherein the improvement 
is characterized In that the gap between adjacent gathering rollers, the drawing speed, the rotational speed of 
the traverse motion, and the shape thereof are set such that they ensure that the plurality of strands which are 
wound on the winding tube so as to form the cake are separated from each other by 2 to 3 mm, and that the 
average length of the adhered portions of the strands which are formed by being passed through the turns of 

30 the traverse motion Is between 150 and 350 mm. 

In this invention, since the plurality of strands are wound on one winding tube, the length of the collet can 
be made short, solving the problems that might occur due to the use of the known type of long collet On the 
other hand, since the present invention Involves the formation of one cake from a plurality of strands, problems 
that might adversely affect the quality of the product may arise in the rewinding process of the present invention. 

35 However, these problems can be solved by adjusting the gap between adjacent gathering rollers, the drawing 
speed, and the rotation speed and shape of the traverse motion so that the gap between the adjacent strands 
which are wound on the winding tube simultaneously and the average length of the adhered portions of the 
plurality of strands which are formed by being passed through the turns of the traverse motion are set within 
perdetermined range. 

40 The above and other objects, features and advantages of the present invention will become clear from the 
following description of the preferred embodiments taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

46 Fig. 1 is a front elevational view of one example of an apparatus used in the glass yam manufacturing 

method of this invention to form a cake using a multMiole bushing ; 

Figs. 2a and 2b are side and front elevational views of a traverse motion used in the apparatus of Fig. 1, 
illustrating the mechanism of the traverse motion ; 

Fig. 3 is a schematic view showing how glass yams are formed from two strands drawn out from the cake 
so formed by the apparatus of Fig. 1 ; and 

Fig. 4 is an enlarged view of the cake formed by the apparatus of Fig. I, showing the two strands which are 
being drawn out from the tapered portion of the cake whose cross-section Is trapezoidal. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

55 

Fig. 1 schematically shows one example of an apparatus used to form a cake with a multi-hole bushing as 
the preparatory step of manufacturing glass yams according to the present invention. A large number of fila- 
ments 2 are drawn out through a large number of orifices formed on the bottom of a multMiole bushing 1 . Sizing 
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agents are coated on the filaments by a sizing agent coating device 3, and the filaments are then separately 
gathered into two strands 5 by two gathering rollers 4 aligned in such a manner as to be separated from each 
other by a predetermined gap d. Although this embodiment involves the formation of two strands, it Is to be 
noted that the number of strands can be increased to three or four in accordance with the number of gathering 
5 rollers 4 mounted, without departing from the scope of this invention. The thus-formed two strands are simul- 
taneously traversed by a traverse motion 6, and are wound on a winding tube 9 fitted onto a winding collet 7 
so as to form a cake 8. 

The traverse motion 6 which is of the known type has a traverse shaft S, and two wires A and B wound 
about the shaft S through about 1 80 degrees and formed in a spiral shape whose radius from the shaft gradually 

10 decreases. The two wires A and B which have the same shape are disposed on different sides of the plane 
which passes through the axis of the traverse shaft S, as if they are 1 80 degrees out of phase with respect to 
the shaft S, and are mounted on the shaft in such a manner that the directions in which the radii thereof from 
the traverse shaft decrease as well as the mounting positions are completely reversed. Tension is applied to 
the strands 5 extending between the gathering rollers 4 and the winding tube 9 as the result of the strands' 

16 contact with the wire A or B of the traverse motion 6. As the traverse shaft rotates, the strands move on the 
first wire from the large diameter portion thereof to the small diameter portion, move onto the large diameter 
portion of the second wire from the small diameter portion of the first wire, and move on the second wire in the 
opposite direction from that in which it moved on the first wire, toward the small diameter portion thereof. Thus, 
the strands 5 are alternately moved In opposite directions by the wires A and B, and are hence traversed. During 

20 this time, the traverse shaft S is moved back and forth at a predetermined stroke in the axial direction. As a 
result, the strands 5 which are wound on the winding tube form one cake 8 whose cross-section is trapezoidal. 
Movement of the two strands 5 in the axial direction is stopped temporarily at the turns of the traverse motion, 
he., as the strands move from the small diameter portion of either of the wires A and B onto the large diameter 
portion of the other wire B or A, during which the strands are integrated. As a result, the strands 5a and 5b 

25 which are wound into the cake have portions whose strands are integrated and portions whose strands are 
separated into two and disposed side by side, alternately. 

The cake 8 which has been formed from the plurality of (two) strands 5 is air dried by being left as it is at 
a temperature of 25 to 30°C and at a humidity of 40 to 55% for 5 to 15 hours, so as to be gathered efficiently 
by means of sizing agents. During this time the integrated portions of the two strands are adhered to each other 

90 to some degree. 

The dried cake 8 is then set to a creel of a rewinder. The rewinder Is classified into two types by its creel: 
one whose creel is of the forcibly rotated type, and the other whose creel is rotated by the pulling force of the 
strands. The present invention can be carried out with either type. The ends of the strands are then drawn out 
from the surface of the cake 8 set on the creel. At this time, care must be taken not to entangle and break the 

35 plurality of strands. The ends of the plurality of drawn strands 5 are individually wound on the plurality of bobbins 
10, thus starting the rewinding process. In this rewinding process, each of the strands 5 which have been drawn 
out from the cake 8 is passed first through a centering eye 1 1 then a traveller 14 mounted on a ring 13, and is 
wound on the bobbin 10 rotated at a fixed speed. At this time, each of the strands 5 is twisted by the rotation 
of the traveller 14. The thus-formed glass yam forms a yam package 12 wound on the bobbin. 

40 As can be seen from the foregoing description, the present Invention is characterized by the inclusion of 

the steps of : forming one cake 8 from a plurality of strands 5, rewinding the plurality of strands 5 from the cake 
8, and forming the plurality of glass yams at one time. In order to manufacture glass yarns of good quality, it 
has been found out from the experiments that it is necessary to set the spinning conditions such that the fol- 
lowing requirements are satisfied. In other words, the present inventors have found out that the strands 5 which 

45 do not get fluffy readily in the rewinding process and whose filaments are less broken can be formed by setting 
the spinning conditions such that the plurality of strands 5 are separated from each other by a gap of 2 to 3 
mm on the winding tube and that the average length of the adhered portions of the strands 5 which are formed 
by the turns of the traverse motion is between 150 and 350 mm. The spinning conditions to be set Include the 
gap d between adjacent gathering rollers 4, the drawing speed, the rotational speed of the traverse motion 6, 

so the shape of the traverse wires A and B, the positional relation of the gathering rollers 4, and so on. It is essential 
to satisfy the above-described requirements by suitably adjusting these conditions. 

Although the required average length of the adhered portions is between 150 and 350 mm, the length of 
the individual adhered portions may deviate within a certain range (between about 50 and 500 mm). This is 
due to fluctuation of drawing tension and change in the shape of the cake 8. 

65 If the gap between the adjacent strands is larger than 3 mm, the lengths of the strands 5a and 5b drawn 

out from the tapered portion of the cake 8 differ, as shown in Fig. 4, and the strands 5b becomes loose. This 
results in the generation of a loop on the strand extending between the centering eye 11 and the traveller 14, 
and this loop Is caught by the traveller 14, causing breakage of strand. When the strands are separated by a 
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gap of 2 to 3mm, even If one of the strands becomes slightly loose, that looseness can be absorbed by bal- 
looning applied to the strands extending between the centering eye 11 and the traveller 14, so no breakage 
occurs. If the gap between the adjacent strands Is less than 1 mm, the plurality of strands which have been 
wound Into the cake may be adhered to each other at locations other than the portions which have been wound 
by the turns of the traverse motion. This leads to adherence of the plurality of strands and hence to entangling 
of the filaments between the adjacent strands. It also Increases the possibility of breakage of the filaments dur- 
ing rewinding, thereby Increasing the tendency of fluffs being generated. Generation of fluffs can lead to filament 
breakage and reduction in quality of glass yams. 

If the average length of the adhered portions of the strands which are formed by the turns of the traverse 
motion is extremely long (more than 350 mm), the filaments In the adjacent strands tends to be intertwined, 
this leading to the generation of fluffs. To reduce the average length of the adhered portions to 150 mm or less 
is practically impossible by a normal traverse method such as that adopted by the present invention. 

The provision of the adhered portions in the plurality of strands can facilitate drawing out of the strand ends 
from the cake In the preparatory work of the rewinding process. In the case of a cake from which strands are 
drawn to form a roving, the strand ends can be drawn out relatively easily because they are drawn out from 
the Inner periphery of the cake and because the cake has been dried by heating it On the other hand, skillful 
technique is required to draw out the strands ends from the yam cake, since the integrity of the strands is not 
so high as that of the roving cake owing to the fact that the cake has been air dried. Drawing out strand ends 
from the yam cake is difficult, also because the strands are drawn out from the outer periphery of the cake, the 
strand has a small tex, and the diameter of the filaments Is small. Even In a normal one-strand one-cake pro- 
cess, this drawing work must be done very carefully. Therefore, much more care must be taken to draw out 
the ends of the plurality of divided strands which have been wound on one cake. This, however, can be done 
relatively easily according to the present invention, because the plurality of strands have adhered portions from 
which the drawing can be started. The plurality of drawn strands are then individually wound on the bobbins In 
the order that they are wound on the cake. Thus, the strands can be drawn out without being entangled, and 
breakage of the strands that might occur at the initial stage of the rewinding process can be avoided. Thus, 
the preparatory work of the rewinding process can be facilitated by the provision of the adhered portions of the 
strands. 

Table 1 shows the results of comparison on the glass yams ECE 225 1/01Z in the eleven examples prep- 
ared according to the method of this invention and that in one conventional example. 
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As can be seen from the table 1 , rewinding process which was as excellent as that provided In the one-cake 
one-strand manufacturing method could be provided by the present invention when the spinning conditions 
were set such that the strands were separated by a gap of 2 to 3 mm on the cake and that the average length 
of the adhered portions formed by the turns of the traverse motion was between 150 and 350 mm. 

5 According to the glass yarn manufacturing method of this invention, it is possible to increase the production 

amount per one bushing twice or more when compared with the conventional method. Increase in the produc- 
tion amount can be achieved in the present invention without changing the equipemnt except for the bushing. 

Further, according to the present invention, yarns to be manufactured can be easily switched over by 
changing the spinning conditions without replacing bushings, if these yams have the same filament diameter 

10 but different number of filaments. This switching-over can be done very easily, for example, between : 



ECD900 (5 u, 1 00 filaments) and 

ECD450 (5 u, 200 filaments) 

ECE225 (7 u, 200 filaments) and 

15 ECE110 (7 u, 400 filaments) 

ECG150 (9 n, 200 filaments) and 

ECG 75 (9 u, 400 filaments). 

This results in the saving of labor, time, and cost required to replace the bushing. 
20 In addition, since the number of cakes is decreased to one half or less, labors required to draw out the 

strand ends and set the cake to the creel in the preparatory work of the rewinding process can be saved. Labor 
can also be saved from the viewpoint of conveyance and storage of cakes. 

The conventional method requires the same number of creels as that of the spindle. However, the number 
of creels required in the method of the present invention can be decreased to one half or less of the number 
25 of spindles, thereby decreasing the amount of capital Investment 



Claims 



30 1. A method of manufacturing glass yarns which includes the steps of : forming a large number of glass 

filaments (2) by drawing molten glass through a large number of orifices formed on the bottom of a bushing 
(1) ; forming a plurality of strands (5) by separately gathering said large number of glass filaments (2), after 
sizing agents have been applied thereto, with a plurality of gathering rollers (4) aligned in such a manner that 
they are separated from each other by a predetermined gap (d) ; winding said plurality of strands (5) on one 

35 winding tube (9) mounted on a collet (7) while traversing said strands by one traverse motion (6) and thereby 
forming one cake (8) ; drawing out the ends of said plurality of strands (5) from the outer periphery of said cake 
(8) and rewinding said cake (8) in the state wherein said strands (5) are separated from each other by a rewlnder 
after said cake (8) has been air dried ; and winding each of said strands (5) as a glass yarn (12) on a bobbin 
(1 0) while twisting it, characterized in that the gap (d) between adjacent gathering rollers (4), the drawing speed, 

40 and the rotational speed and shape of said traverse motion (6) are set such that they ensure that said plurality 
of strands (5) which are wound on said winding tube (9) so as to form said cake (8) are separated from each 
other by 2 to 3 mm, and that the average length of the adhered portions of said strands (5) which are formed 
by being passed through the turns of said traverse motion (6) is between 150 and 350 mm. 

2. A method of manufacturing glass yams according to claim 1, wherein, when rewinding of said cake (8) 

45 is started, said adhered portions of said strands (5) are used as a guide for strand end drawing work. 



AnsprOche 

so 1. Verfahren zur Herstellung von GtasfiBden, welches die folgenden Schritte enthfilt : Bflden einer grofien 

Anzahl von Glasfasem (2) durch Ziehen von geschmofzenem Glas durch etne gro&e Anzahl von Austrittsfiff- 
nungen, die am Boden einer Dttse (1) ausgebiidet sind ; Bflden von mehreren Strfingen (5) durch getrenntes 
Sammeln der gro&en Anzahl von Glasfasem (2), nachdem auf dlese ein Schlichtmittel au^gebracht wurde, mit 
mehreren Sammelrollen (4), die derart ausgerichtet sind, da& sie voneinander urn elnen vorbestimmten 

55 Abstand (d) beabstandet slnd ; Aufwickeln der mehreren Strange (5) auf eine WlckelhOlse (9), die auf einer 
Hfllse (7) montiert 1st, wobei die Strange durch ein Querbewegungselement (6) querversetzt werden und 
dadurch eine Masse (8) bllden ; Abziehen der Enden der mehreren Strange (5) vom Su&eren Umfang der 
Masse und Umspulen der Masse (8) mit Hiife einer Umspuleinrichtung In efnen Zustand, in dem die Strange 
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(5) Jewells vonelnander getrennt slnd, nachdem die Masse (8) luftgetrocknet wurde ; und Aufwickeln Jedes 
Stranges (5) als ein Glasfaden (12) auf eine Spule (10) unter Verdrehen desselben, dadurch gekennzeichnet, 
daB der Zwischenraum (d) zwischen den benachbarten Sammelrollen (4), die Zuggeschwindigkeit und die 
Rotatlonsgeschwindlgkelt und Form des Querbewegungselementes (6) derail eingestellt slnd, daft diese 

5 slcherstellen, da& die mehreren Strange (5), die so auf die WIckelhOlse (9) aufgewlckelt slnd, da& sle die Masse 
(8) bilden, Jewells vonelnander um 2 mm bis 3 mm getrennt sind, und da& die durchschnittliche Lange der anein- 
anderhaftenden Berelche der Strange (5), die beim Durchgang durch die Umkehrpunkte des Querbewegungs- 
elementes (6) geblldet werden, zwischen 150 mm und 350 mm betrfigt 

2. Verfahren zur Herstellung von Glasf§den nach Anspruch 1, dadurch gekennzeichnet, da& die anein- 

10 anderhaftenden Berelche der Strange (5) als FOhrungen beim Abzlehen der Strang-Enden verwendet werden, 
wenn das Umspulen der Masse (8) begortnen wlrd. 
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Revendlcations 



1 . Proced6 de faconnage de fds de verre textile, comprenant les 6 tapes sulvantes : former un grand nombre 
de fibres continues de verre textile (2) en filant du verre fondu par un grand nombre d'orifices menages au fond 
d'une filiere (1) ; former plusleurs fils de sllionne (5) en rassemblant, par groupes separes, le grand nombre 
de fibres continues de verre (2), apres que des agents d'ensimage y aient et6 appliques, a I'aide de plusleurs 

20 rouleaux collecteurs (4) qui sont allgnes de maniere a etre separes Tun de I'autre d'un Intervalle fbc6 a Tavance 
(d) ; enrouler ces fils de sllionne (5) sur un seul tube d'enroulement (9) monte sur un mandrin (7), tout en depla- 
cant ces fils de silionne a I'aide d'un seul moyen de deplacement transversal en va-et-vient (6) et en fbrmant 
ainsl un seul gateau (8) ; extralre les extremites de ces fils de sllionne (5) a partir du contour periph6rique exte- 
rieur du gateau (8) et reenrouler ce gateau (8) dans T6tat dans lequel les fils de silionne (5) sont separes Tun 

25 de Tautre, a Taide d'une rebobineuse et apres que ce gateau (8) ait 6t6 s6ch6 a Pair ; et enrouler chacun des 
fils de silionne (5), tout en le tordant, sur une bobine (1 0) de fecon a former un fil de verre textile (1 2), caracterise 
en ce que I'lntervalle (d) entre des rouleaux collecteurs (4) adjacents, la Vitesse de filage et la Vitesse de rotation 
et la forme du moyen de d6piacement transversal en va-et-vient (6) sontfoc6s de fa con a assurer une separation 
de 2 a 3 mm de I'un a Pautre entre les fds de sllionne (5) multiples qui sont enroules sur le tube d'enroulement 

30 (9) de fa$on a former le gateau (8), et en ce que la longueur moyenne des parties collees des fils de silionne 
(5) qui sont formees lorsqu'elles passent par les deml-tours du moyen de d6placement transversal en va-et- 
vient (6) est comprise entre 150 et 350 mm. 

2. Precede de faconnage de fils de verre textile sutvant la revendlcation 1, selon lequel, lorsqu'on fait 
commencer le reenroulement du gateau (8), on utilise les parties collees des fils de sHlonne (5) comme guide 

35 pour I'operatlon d'extraction des extremftes de fil de sllionne. 
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FIG. 3 
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